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groups appear highly specialized and in their permanent form from 
the first. So-called intermediate forms like Cheirostrobus appear long 
after the forms they are supposed to connect. Genera and species that 

vary now have always varied and the limits of variation now and in 
the past have been the same and definitely prescribed. In short Zeil- 
lar believes that the evolution of all groups is a matter almost purely 
of speculation. Doubtless most scientists will fail to accept Zeiller's 
views as to evolution, and yet it may be well to put a brake now and 
then to unlimited speculation; a perusal of Zeiller's final chapter cer- 

tainly compels one to do that.-H. C. COWLES. 

A Topographic Study of the Islands of Southern California. By 
W. S. TANGIER SMITH. Bulletin of the Department of Geology. 

University of California, Vol. II, pp. 179-230. 1900. 
This bulletin involves an account of certain islands which have 

been studied in the field, and of others which have been studied from 

maps only. Following a description of the general topography of the 

islands, there is a somewhat full discussion of certain coastal features, 

especially of wave-cut terraces, and of wave and current-built features. 
This discussion is incisive, and will be of service to the student of 
coastal topography. 

Following the descriptive matter there is a sketch of the history of 
the islands, from which the following extracts are made: 

It is generally assumed that the broad physical features of the Pacific 
Coast were largely developed during the prolonged period of erosion between 
the Miocene and Pliocene,1 and that these forms have been modified more or 
less by subsequent movements, both general and local, as well as by subse- 

quent erosion and deposition. During the Miocene the land was depressed, 
as indicated by the Miocene deposits, the nonconformity between these and 
the Pliocene deposits showing a period of subaerial erosion, during which the 
land was more elevated than at present. This period of elevation and erosion 
was followed by the Pliocene depression, during which deposits of great 
thickness were laid down in favorable localities, the larger Miocene valleys 
being filled to a greater or less extent with deposits which have since been 
re-excavated to a greater or less extent. 

1 By the long interval between the Miocene and Pliocene is doubtless meant the 
long interval between the deposition of the California coastal Miocene, and the 
Pliocene of the same region. 



REVIEWSV 781 

During the post-Miocene interval, it is probable that all the islands then 
differentiated were mountainous masses belonging to the mainland. Judging 
from their topography, and the apparent genetic relationships of those of the 
northern group, the forms then existing probably included all the present 
islands, except San Nicolas and San Clemente. The latter appears not to 
have been elevated till the close of the post-Miocene period, or early in the 
Pliocene depression, and it is probable that the elevation of San Nicolas 
occurred at about the same time. The disturbance at this time seems to 
have been general for this whole region, including both faulting and folding, 
and leading not only to the differentiation of these two islands, but also, 

probably, to a greater elevation of all the other islands. Although the forces 

operative in these movements are believed to have acted intermittently from 
that time to the present, it is thought that they were mainly effective then; 
and that any later movements have been of minor importance in relation 
to the general movements of the California coast, since the highest 
elevated terraces of San Clemente and the leveled summits of Santa Cataline 
and Santa Rosa still closely correspond in altitude with the highest terraces 
on the mainland, and, going farther north, with the upper limit of the Pliocene 
delta deposits along the Tres Pinos Creek. 

The post-Miocene elevation of the coast was followed by the Pliocene 

depression, during which the sea stood for a long time some I5oo feet below 

[above ?] its present level as shown by the highest terraces, the planation of 
the island summits, and the delta deposits just referred to. Whether this 
was the full extent of this depression for the southern coast cannot be stated 
from the evidence at present available. During this depression, at first 
Santa Cataline, San Clemente, San Pedro Hill, Santa Cruz, and Santa Rosa, 
all probably existed as islands; or, in the case of Santa Cruz and Santa Cataline, 
as two or more small islands. At this level the ocean remained, cutting 
away the tops of these islands, till in the case of San Pedro Hill, and perhaps 
of Santa Rosa also, they were probably wholly truncated, leaving submarine 
banks like those of the region today. It is possible that San Nicolas was 
also above sea level at that time, and has since been planed off to its present 
lower level. Of San Clemente there remained a small nucleus, near the 
center of the northern half of the island. Santa Cataline was reduced to a 
small island lying to the north of the center of the present larger division of 
the island, with probably one or more distant rocks, or smaller islands, 
toward the present extremities of the island. Santa Cruz, at that time pro- 
bably existed as a single narrow island, or a line of islands, with a length of 
at least seven miles, and formed from the northern ridge of the western or 
main division of the present island. Then, as now, Santa Cruz was probably 
the highest, if not the largest, of the existing islands. 

This depression was followed by a post-Pliocene elevation, as shown both 

by the present elevation of the Pliocene deposits, and by the elevated coastal 
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terraces. .... The writer is inclined, from present information, to the view 
of one general elevation of the California coast in post-Pliocene times, accom- 
panied by minor oscillations, and by local differential movements, such as 
that called for, for example, in the formation of San Francisco Bay. .... 

It is probable that while the oscillations of post-Pliocene times have been 
sufficient to connect the northern islands with the mainland, none of the 
southern islands have had such connection since the post-Miocene period of 
erosion. 

The most recent movement of the coast, as indicated by drowned valleys 
and submarine features, is a comparatively slight depression, the evidence 
for which, on the southern California coast, has already been given in detail. 
The later history of the coast seems, therefore, to be most satisfactorily 
summed up in a single post-Pliocene elevation, interrupted by minor reverse 
movements, of which this most recent depression is probably one. 

Whether or not future investigation shall lead to modification of the 
details of the coastal movements as here outlined, is immaterial to the main 
conclusions of the present paper; the principal point which it aims to establish 

being the fact that the latest general movements of the islands and coastline 
of southern California have been the same. R. D. S. 

CORRECTION. 

In Professor Spurr's article on "Succession and Relation of Lavas 
in the Great Basin Region," in the last number of the JOURNAL, the 

caption of the table opposite page 642 should read: "Provisional 
Correlation of Tertiary Lavas in the Great Basin," not "Great Britain." 
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